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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * g^Qws flj e wor d which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An inorganic particle and the chemical machinery polish water-system dispersing element 
characterized by containing a nitrogen atom content surfactant. 

[Claim 2] The chemical machinery polish water-system dispersing element according to claim 1 whose 
inorganic particle is a fumed ** silica or colloidal silica. 

[Claim 3] The chemical machinery polish water-system dispersing element according to claim 1 whose 
inorganic particle is Seria. 

[Claim 4] A chemical machinery polish water-system dispersing element given in any 1 term of claims 
1-3 used for the detailed-ized isolation process in manufacture of a semi-conductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a chemical machinery polish water-system dispersing 
element. Furthermore, it is related with the chemical machinery polish water-system dispersing element 
used for the detailed-ized isolation process in the production process of a semiconductor device in detail. 

[0002] 

[Description of the Prior Art] The storage capacity of a memory device is increasing by leaps and 
bounds with improvement in the degree of integration of a semiconductor device, multilayer- 
interconnection-izing, etc. This is supported to the advance of detailed-izing of a processing technique. 
However, even if the memory capacity demanded becomes large every year and it makes full use of 
techniques, such as multilayer-interconnection-izing, the routing counter which buildup of a chip size is 
not avoided and memory device manufacture takes with detailed-izing increased, and has caused the 
cost high of a chip. The technique of chemical machinery polish is introduced into polish of the 
processed film etc. under such a situation, and attention is attracted. By applying the technique of this 
chemical machinery polish, manufacture of the high capacity memory device of the fine structure is 
being attained more efficiently. 

[0003] As one of such the techniques, detailed-ized isolation (Shallow Trench Isolation) and the so- 
called STI technique are examined for the purpose of the further detailed-izing. After this STI technique 
forms a slot in a silicon substrate, it can deposit an insulator layer ingredient, can remove an excessive 
insulator layer by chemical machinery polish, and can form more detailed wiring structure as compared 
with the conventional chemical machinery polish. However, with the chemical machinery polish known 
conventionally, since it differs in the main object for polish, if the dispersing element for chemical 
machinery polish used conventionally is used as it is, various problems will arise on a process. 
Especially, superfluous polish (dishing) of the insulator film became large, and it was easy to generate a 
scratch (blemish of the insulator material-list side after polish), and had become a failure to 
improvement in the yield of semi-conductor manufacture. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at superfluous polish (dishing) of the 
insulator film being small, and there being little generating of a scratch (blemish of the insulator 
material-list side after polish), namely, offering the chemical machinery polish water-system dispersing 
element which was excellent in the flattening property and which is used for a STI process in view of 
the above-mentioned situation. 
[0005] 

[Means for Solving the Problem] According to this invention, the above-mentioned technical problem is 
solved by an inorganic particle and the chemical machinery polish water-system dispersing element 
characterized by containing a nitrogen atom content surfactant. The chemical machinery polish water- 
system dispersing element of this invention is explained below at a detail. The chemical machinery 
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polish water-system dispersing element of this invention is an inorganic particle and [0006] containing a 
nitrogen atom content surfactant. Although a proper thing can be used as the above M an inorganic 
particle" according to the object, a silica, Seria, an alumina, a titania, a zirconia, etc. are mentioned as a 
desirable thing, for example. A silica and especially Seria are [ among these ] desirable. The colloidal 
silica pass hydrolysis and condensation from the fumed ** silica which ** silicon chloride etc. is made 
to react to the bottom of existence of hydrogen and oxygen in a gaseous phase as a silica, and is 
obtained, the colloidal silica obtained by carrying out the ion exchange of the ** silicate, and ** metal 
alkoxide is mentioned. Moreover, as Seria, the thing which comes to calcinate a carbonic acid cerium, a 
hydroxylation cerium, or a cerium oxalate can be used, and especially Seria that calcinates a carbonic 
acid cerium and is obtained is [ among these ] desirable. Although an inorganic particle may use only 
one sort, a silica, Seria and a silica, an alumina, Seria, an alumina, etc. can also be used combining two 
or more sorts. Moreover, an organic particle can also be used combining the above-mentioned inorganic 
particle. 

[0007] As the above "an organic particle", thermoplastics, such as acrylic resin (meta), such as 
polyolefines, such as a polyvinyl chloride, polystyrene and a styrene system copolymer, polyacetal, 
saturated polyester, a polyamide, a polycarbonate, polyethylene, polypropylene, poly 1 butene, and poly4 
methyl 1 pentene, and an olefin system copolymer, phenoxy resin, and polymethylmethacrylate, and 
(meta) an acrylic copolymer, is mentioned. 

[0008] Moreover, the copolymerization resin which has the structure of cross linkage which is made to 
carry out copolymerization of styrene, methyl methacrylate, etc. a divinylbenzene, ethylene glycol 
dimethacrylate, etc., and is obtained is mentioned. Furthermore, thermosetting resin, such as phenol 
resin, a urea-resin, melamine resin, an epoxy resin, an alkyd resin, and an unsaturated polyester resin, is 
mentioned. These organic particles can be manufactured by various kinds of approaches, such as an 
emulsion-polymerization method, a suspension-polymerization method, an emulsification variational 
method, and the grinding method. In addition, an activity is sufficient as these organic particles only in 
one sort, and they can also use two or more sorts together. 

[0009] Furthermore, after each has become independent, it is not necessarily necessary to distribute the 
inorganic particle and the organic particle. For example, the polycondensation of the alkoxysilane may 
be carried out in the condition that an inorganic particle and an organic .particle are intermingled, and 
you may be the gestalt of an organic particle with which the polysiloxane etc. was combined with the 
front face at least, and inorganic particles, such as a silica and Seria, were further combined by 
electrostatic force etc. In addition, direct coupling of the polysiloxane to generate may be carried out to 
the anion radical which an organic particle has, and it may be indirectly combined through the silane 
coupling agent etc. ^\p > ^ t>v 

[0010] That it is 0.01-3 micrometers cannot make mean particle diameter (second [ an average of] 
particle size) of an inorganic particle a drainage system dispersing element with a fully large polish rate 
to it being desirable and this mean particle diameter being less than 0.01 micrometers. It is not easy for 
an inorganic particle to sediment, to become easy to dissociate and to consider as a stable drainage 
system dispersing element on the other hand, when mean particle diameter exceeds 3 micrometers. As 
for especially this mean particle diameter, it is desirable that they are 0.02-1.0 micrometers and further 
0.03-0.7 micrometers. If it is the inorganic particle which has the mean particle diameter of this range, it 
is large, and sedimentation of a particle and separation are also suppressed, and a polish rate can 
consider as a stable chemical machinery polish water-system dispersing element. In addition, this mean 
particle diameter can be measured with a dynamic-light-scattering measurement machine, a laser 
dispersion diffraction mold measurement machine, etc., and can also be measured by observation by the 
transmission electron microscope. Moreover, it can dry, the specific surface area of the fine-particles- 
ized inorganic particle can be measured, and it can also compute based on it. 
[001 1] As for the mean particle diameter of an organic particle, it is desirable that it is 0.01-3 
micrometers. If this mean particle diameter is less than 0.01 micrometers, the ratio to the rate which 
grinds the silicon nitride film of the rate which grinds the silicon oxide film may be small, and 
selectivity may not fully improve. It is not easy for an organic particle to sediment, to be easy to 
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dissociate and to consider as a stable drainage system dispersing element on the other hand, when mean 
particle diameter exceeds 3 micrometers. As for especially this mean particle diameter, it is desirable 
that they are 0.02-1.0 micrometers and further 0.04-0.7 micrometers. If it is the organic particle which 
has the mean particle diameter of this range, it excels in a flattening property, and since a hard 
sedimentation layer is not made even if a particle sediments, it excels in redispersible, and can consider 
as a stable chemical machinery polish water-system dispersing element. In addition, this mean particle 
diameter can be measured like the case of an inorganic particle. 

[0012] Although the content of the inorganic particle in a drainage system dispersing element is based 
also on the class of inorganic particle, when a drainage system dispersing element is made into the 100 
mass sections (it is hereafter written as the "section".), in the case of a silica, it is desirable to be able to 
consider as the two to 20 section and to consider as the four to 15 section and the further six to 12 
section especially. When a polish rate does not fully improve that the content of a silica is the less than 2 
sections but it exceeds the 20 sections, since the stability of a drainage system dispersing element tends 
to fall and it becomes cost high, it is not desirable. Moreover, in the case of Seria, when a drainage 
system dispersing element is made into the 100 sections, it is desirable to be able to consider as the 0.02 
to 5 section and to consider as the 0.05 to 2 section and the further 0.1 to 1 section especially. When the 
content of Seria exceeds a upper limit under a lower limit, since the same problem as a silica is 
produced, it is not desirable. 

[0013] As a nitrogen atom content surfactant used in this invention For example, chlorination lauryl 
trimethylammonium, chlorination cetyl trimethylammonium, Stearyl chloride trimethylammonium, 
chlorination distearyldimethylbenzylammonium, The chlorination dialkyl dimethylannmonium 
containing the alkyl group of carbon numbers 12-18, Cationic surfactants, such as alkyl imidazoline and 
a benzalkonium chloride solution; Lauryldimethyl betaine aminoacetate, A stearyl dimethylamino 
acetic-acid betaine, lauryl dimethylamine oxide, 2-alkyl-N-carboxymethyl-N-hydroxyethyl 
imidazolinium betaine, A lauric-acid amide propyl betaine, a coconut acid-amide propyl betaine, 
Amphoteric surface active agents, such as lauryl hydroxy sulfobetaine; the nonionic surfactant of alkyl 
alkanol amide molds, such as polyoxyethylene alkylamine, palm-kernel-oil fatty-acid diethanolamide, 
and lauric-acid diethanolamide, etc. can be illustrated. A cationic surfactant and a nonionic surface 
active agent are desirable, and chlorination lauryl trimethylammonium, polyoxyethylene alkylamine, 
and especially lauric-acid diethanolamide are [ among these ] desirable. 

[0014] Although the content of the nitrogen atom content surfactant in a drainage system dispersing 
element is based also on a class, it is desirable to be able to consider as the 0.0001 to 1 section, when it 
considers as the water dispersing element 100 section, and to consider as the 0.001 to 0.1 section still 
more preferably. If the content of a nitrogen atom content surfactant cannot attain the target flattening in 
the less than 0.0001 sections but a content exceeds the one section, since a polish rate may fall 
remarkably, it is not desirable. 

[0015] As a medium of a drainage system dispersing element, although the mixed medium which uses 
water and water, and water, such as a methanol, as a principal component can be used, it is desirable to 
use only water. 

[0016] Various additives can be blended with the drainage system dispersing element of this invention, 
and the engine performance can be raised further. By making an acid contain, a drainage system 
dispersing element can be stabilized and selectivity may be raised. Especially this acid is not limited but 
can use both an organic acid and an inorganic acid. As an organic acid, Para toluenesulfonic acid, 
dodecylbenzenesulfonic acid, an isoprene sulfonic acid, a gluconic acid, a lactic acid, a citric acid, a 
tartaric acid, a malic acid, a glycolic acid, a malonic acid, a formic acid, oxalic acid, a succinic acid, a 
fumaric acid, a maleic acid, a phthalic acid, etc. are mentioned. Moreover, as an inorganic acid, a nitric 
acid, a hydrochloric acid, a sulfuric acid, etc. are mentioned. These organic acids and an inorganic acid 
may use only one sort respectively, can also use two or more sorts together, and can also use an organic 
acid and an inorganic acid together. When a drainage system dispersing element is made into the 100 
sections, 0.05-1 section content of these acids can be carried out especially the 0.02 to 2 section. 
[0017] The dispersibility of a particle, a polish rate, etc. can be raised more by making a drainage system 
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dispersing element contain a base further, and adjusting pH. Especially this base is not limited but can 
use both an organic base and an inorganic base. As an organic base, nitrogen content organic 
compounds, such as ethylenediamine and ethanolamine, etc. are mentioned. Furthermore, as an 
inorganic base, ammonia, a potassium hydroxide, a sodium hydroxide, a lithium hydroxide, etc. are 
mentioned, and these salts may use only one sort and can also use two or more sorts together. The 
content of a base is important when adjusting pH, but when a drainage system dispersing element is 
made into the 100 sections, 0.02-0.5 section content can be carried out especially the 0.01 to 1 section. 
[0018] Desirable pH changes with inorganic particles, and it is desirable that it is pH 5-12 in the case of 
10-12, and Seria, and pH is desirable in the case of a silica, in order for whenever [ polish rate and 
flattening / both ] to improve, if it is this pH range. 

[0019] A drainage system dispersing element can also be made to contain polyvalent metal ion, such as 
oxidizing agents, such as a hydrogen peroxide, persulfate, and a heteropolyacid, or aluminum, titanium, 
vanadium, chromium, and iron, etc. as other additives. Furthermore, viscosity controlling agents, such as 
dispersants, such as polyacrylic acid of surfactants, such as the dodecylbenzenesulfonic acid potassium 
and a dodecyl ammonium sulfate, and the amount of macromolecules, and polyacrylamide, etc. can also 
be made to contain. 

[0020] by make various kinds of above-mentioned additives combine and contain an inorganic particle , 
and if needed [ a nitrogen atom content surfactant and if needed ] as mentioned above , the chemical 
machinery polish water system dispersing element of this invention can be use in the STI process in 
manufacture of a semiconductor device , and generating can make it the abrasive material which be 
excellent in a flattening engine performance with few [ there be little superfluous polish ( dishing ) of an 
insulator film and ] scratches ( blemish of the insulator material list side after polish ) . 
[0021] When carrying out chemical machinery polish of the polished surface-ed using the chemical 
machinery polish water-system dispersing element of this invention commercial chemical machinery 
polish equipment (Ebara Make and a type "EPO-1 12 M — ) Lap master SFT company make, such as 
"EPO-222", a type "LGP-510", Applied material company make, such as "LGP-552", "name-of-article 
Mirra" ram research company make, a name of article "Teres", Speed It can grind using the product 
made from Fam-IPEC, a type "AVANTI 472", etc. Although the object can respond and polish 
conditions can adopt proper conditions, they can be made into the following conditions, for example, 
drainage system dispersing element amount-of-supply; « a part for 100 - 300mL/- polish load; — 200 - 
600 g/cm2 rotating speed; - 50 - lOOrpm head rotational frequency; ~ 50 - lOOrpm [0022] When the 
chemical machinery polish water-system dispersing element of this invention contains a silica as an 
inorganic particle, the dishing T when carrying out the exaggerated polish of the ground body whose 
initial level difference TO when only thickness t makes an insulator ingredient deposit on the silicon 
substrate which formed the slot with a width of face [ like drawing 1 ] of 250 micrometers in the STI 
process is 400nm or more, for example, 900nm, 15% to the condition of drawing 2 is 90nm or less. 
Here, "exaggerated 15% polish" means continuing excessive time amount polish only 15% to the polish 
time amount of JASUTO which **(ed) deposition thickness t of an insulator ingredient at the polish 
rate. 

[0023] Moreover, the dishing T when the same conditions as the above estimate the chemical machinery 
polish water-system dispersing element of this invention which contains Seria as an inorganic particle is 
80nm or less, and can also be set to 70nm or less and 60nm or less by adjusting the amount of the 
nitrogen atom content surfactant used further. In addition, when the same conditions as the above 
estimate using the chemical machinery polish water-system dispersing element known conventionally, 
the value of Dishing T is about 100-200nm. 

[0024] The chemical machinery polish water-system dispersing element of this invention has that a 
scratch occurs [ little ] in the insulator material-list side after polish, for example, generating of the 
scratch with a length between couplings of 1 micrometers or more when grinding the thermal oxidation 
film wafer which is 8 inches for 2 minutes can make it five or less per wafer, and can also make it three 
or less pieces and zero piece by adjusting the amount of the nitrogen atom content surfactant used 
further. 
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[0025] 

[Embodiment of the Invention] Below, an example explains this invention in more detail 
[0026] Chlorination lauryl trimethylammonium was blended with the water dispersing element blended 
so that it might become 10 mass % about the preparation fumed ** silica (the product made from 
Japanese Aerosil, a trade name "#90 Aerosil", first [ an average of] particle size of 20nm, second [ an 
average of] particle size of 220nm) of the drainage system dispersing element example 1** drainage 
system dispersing element which contains a silica as an inorganic particle and might become the content 
of 0.2 mass % about KOH 0.001% of the weight as a nitrogen atom content surface active agent, and the 
drainage system dispersing element was prepared. pH at this time was 10.4. 

[0027] ** with [ with the assessment TEOS film of dishing ] a pattern — wafer SKW-7 (a trade name, 
the product made from SKW, line width of face of 250 micrometers, the laminating thickness of 
2000nm of an insulator ingredient, initial level difference of 900nm) was ground on the following 
conditions. 

Chemical machinery polish equipment; EPOl 12 (Ebara Make) 
Scouring pad; IC 1 000/SUBA400 (Rodel Nitta CO. make) 

drainage system dispersing element amount-of-supply; — a part for 200mL/-- polish load; — 400 g/cm2 
rotating speed; — 70rpm head engine-speed; ~ 70rpm polish time amount; — 15% over (the laminating 
thickness / polish rate of an insulator ingredient) (xl.15) 

[0028] Dishing after polish was measured using the detailed configuration measuring device (the 
product made from KLA-Tencor, format "P-10"). As a result, dishing was 60nm and was very good. In 
addition, the valuation basis of the value of dishing is as follows. 

70nm or less of; 90nm [ of lOOnm or more; defects ] or less fitness; it is fitness [0029] very much. ** 
After setting polish time amount as for 2 minutes and also grinding the assessment thermal oxidation 
film wafer of 8 inches of a scratch (make made from AMT) on the same conditions as **, it measured 
with pattern-less wafer surface dust-particle-inspection equipment (KEERUE ten call company make, 
type "the surfboard scan 6420"). Consequently, the scratch was not detected at all. 
[0030] The above-mentioned assessment result showed that this drainage system dispersing element was 
a drainage system dispersing element which has the engine performance very good as a drainage system 
dispersing element used for a STI process. 

[0031] The class of one to examples 2-7 and example of comparison 4 silica, the class of nitrogen atom 
content surface active agent, and the class of other additives were carried out as shown in a table 1, and 
assessment of dishing and a scratch was carried out like the example 1 . A result is shown in a table 1 . In 
addition, colloidal silica is J.of. Colloid and Interface Science After carrying out condensation of the 
tetra-ethoxy silane to the bottom of ammonia catalyst existence through ethanol and water as indicated 
by 25 and 62-69 (1968), what carried out the solvent permutation was used for water. Here, two kinds of 
colloidal silica, the first [ an average of] particle size of 15nm (second [ an average of] particle size of 
39nm) and the first [ an average of] particle size of 35nm (second [ an average of] particle size of 
67nm), was prepared by adjusting the presentation ratio of ethanol and water. . Moreover, in a table 1, 
"DBS-K" added as an additive expresses the dodecylbenzenesulfonic acid potassium, and "PAA-K" 
expresses poly aery lie acid potassium salt (molecular weight; 6000). 
[0032] 
[A table 1] 
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[0033] According to the table 1, in the examples 1-7, while the polish rate is as enough as the above by 
120nm/, it is 70nm or less, a scratch is not detected at all, either, but dishing understands that these 
drainage system dispersing elements are very superior as a drainage system dispersing element in a STI 
process. On the other hand, in the examples 1 and 4 of a comparison, the value of dishing is as large as 
115 and 122, and such a drainage system dispersing element cannot be used as a drainage system 
dispersing element in a STI process. Moreover, in the examples 2 and 3 of a comparison, a polish rate is 
small and it turns out that these drainage system dispersing elements are those with which practical use 
cannot be presented. 

[0034] After using as the raw material preparation bastnaesite of drainage system dispersing element 
example 8** Seria which contains Seria as an inorganic particle and dissolving this in a nitric acid, the 
carbonate of the cerium which repeated recrystallization 3 times as a carbonate and was high-grade-ized 
was obtained. This was calcinated at 900 degrees C for 5 hours, and Seria was obtained. This Seria was 
distributed so that it might become ion exchange water with the content of 0.3 mass % under existence 
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of a nitric acid, pH was adjusted to 6, and the water dispersing element containing Seria with a mean 
particle diameter (diameter of an aggregated particle) of 0.24 micrometers was obtained. Subsequently, 
polyoxy SHICHIREN alkylamine was added by the concentration used as 0.03 % of the weight, and the 
drainage system dispersing element containing Seria was prepared. 

[0035] ** The drainage system dispersing element prepared by the assessment above of dishing was 
used, and dishing was evaluated like the example 1 . As a result, dishing was very as good as 60nm. 
[0036] ** The drainage system dispersing element prepared by the assessment above of a scratch was 
used, and the scratch was evaluated like the example 1. Consequently, the scratch was not detected. 
[0037] The above-mentioned assessment result showed that this drainage system dispersing element was 
a drainage system dispersing element which has the engine performance very good as a drainage system 
dispersing element used for a STI process. 

[0038] The class of examples 9-16 and the example 5 of a comparison - 10 nitrogen atom content 
surfactant, the class of additive of an addition and others, and the addition were carried out as shown in a 
table 2, and also assessment of dishing and a scratch was carried out like the example 8. A result is 
shown in a table 2. In addition, DBS-K of the additive of others in a table 2 and PAA-K are the same as 
a table 1, and ,f IPS-K M expresses polyisoprene sulfonic-acid potassium salt (molecular weight; 8000). 
[0039] 

A table 2] ^ 
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[0040] According to the table 2 3 in the examples 8-14, while a polish rate is fully as large as the above 
by 140nm/, dishing is 70nm or less, and a scratch is not observed, either but it understands that these 
drainage system dispersing elements are very superior as a drainage system dispersing element in a STI 
process. On the other hand, in the examples 5-8 of a comparison, dishing is as large as lOOnm or more, 
and there are also many scratches, and it understands it are [ these drainage system dispersing elements ] 
difficult to use it as an object for STI. 
[0041] 

[Effect of the Invention] According to this invention, a drainage system dispersing element superfluous 
polish (dishing) of the insulator film is small, and there is little generating of a scratch (blemish of the 
insulator material-list side after polish), and very suitable as a chemical machinery polish water-system 
dispersing element used for a STI process is offered. 
[0042] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a chemical machinery polish water-system dispersing 
element. Furthermore, it is related with the chemical machinery polish water-system dispersing element 
used for the detailed-ized isolation process in the production process of a semiconductor device in detail. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The storage capacity of a memory device is increasing by leaps and 
bounds with improvement in the degree of integration of a semiconductor device, multilayer- 
interconnection-izing, etc. This is supported to the advance of detailed-izing of a processing technique. 
However, even if the memory capacity demanded becomes large every year and it makes full use of 
techniques, such as multilayer-interconnection-izing, the routing counter which buildup of a chip size is 
not avoided and memory device manufacture takes with detailed-izing increased, and has caused the 
cost high of a chip. The technique of chemical machinery polish is introduced into polish of the 
processed film etc. under such a situation, and attention is attracted. By applying the technique of this 
chemical machinery polish, manufacture of the high capacity memory device of the fine structure is 
being attained more efficiently. 

[0003] As one of such the techniques, detailed-ized isolation (Shallow Trench Isolation) and the so- 
called STI technique are examined for the purpose of the further detailed-izing. After this STI technique 
forms a slot in a silicon substrate, it can deposit an insulator layer ingredient, can remove an excessive 
insulator layer by chemical machinery polish, and can form more detailed wiring structure as compared 
with the conventional chemical machinery polish. However, with the chemical machinery polish known 
conventionally, since it differs in the main object for polish, if the dispersing element for chemical 
machinery polish used conventionally is used as it is, various problems will arise on a process. 
Especially, superfluous polish (dishing) of the insulator film became large, and it was easy to generate a 
scratch (blemish of the insulator material-list side after polish), and had become a failure to 
improvement in the yield of semi-conductor manufacture. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, a drainage system dispersing element superfluous 
polish (dishing) of the insulator film is small, and there is little generating of a scratch (blemish of the 
insulator material-list side after polish), and very suitable as a chemical machinery polish water-system 
dispersing element used for a STI process is offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at superfluous polish (dishing) of the 
insulator film being small, and there being little generating of a scratch (blemish of the insulator 
material-list side after polish), namely, offering the chemical machinery polish water-system dispersing 
element which was excellent in the flattening property and which is used for a STI process in view of 
the above-mentioned situation. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] According to this invention, the above-mentioned technical problem is 
solved by an inorganic particle and the chemical machinery polish water-system dispersing element 
characterized by containing a nitrogen atom content surfactant. The chemical machinery polish water- 
system dispersing element of this invention is explained below at a detail. The chemical machinery 
polish water-system dispersing element of this invention is an inorganic particle and [0006] containing a 
nitrogen atom content surfactant. Although a proper thing can be used as the above M an inorganic 
particle" according to the object, a silica, Seria, an alumina, a titania, a zirconia, etc. are mentioned as a 
desirable thing, for example. A silica and especially Seria are [ among these ] desirable. The colloidal 
silica pass hydrolysis and condensation from the filmed ** silica which ** silicon chloride etc. is made 
to react to the bottom of existence of hydrogen and oxygen in a gaseous phase as a silica, and is 
obtained, the colloidal silica obtained by carrying out the ion exchange of the ** silicate, and ** metal 
alkoxide is mentioned. Moreover, as Seria, the thing which comes to calcinate a carbonic acid cerium, a 
hydroxylation cerium, or a cerium oxalate can be used, and especially Seria that calcinates a carbonic 
acid cerium and is obtained is [ among these ] desirable. Although an inorganic particle may use only 
one sort, a silica, Seria and a silica, an alumina, Seria, an alumina, etc. can also be used combining two 
or more sorts. Moreover, an organic particle can also be used combining the above-mentioned inorganic 
particle. 

[0007] As the above "an organic particle", thermoplastics, such as acrylic resin (meta), such as 
polyolefines, such as a polyvinyl chloride, polystyrene and a styrene system copolymer, polyacetal, 
saturated polyester, a poly amide, a polycarbonate, polyethylene, polypropylene, poly 1 butene, and poly 4 
methyl 1 pentene, and an olefin system copolymer, phenoxy resin, and polymethylmethacrylate, and 
(meta) an acrylic copolymer, is mentioned. 

[0008] Moreover, the copolymerization resin which has the structure of cross linkage which is made to 
carry out copolymerization of styrene, methyl methacrylate, etc. a divinylbenzene, ethylene glycol 
dimethacrylate, etc., and is obtained is mentioned. Furthermore, thermosetting resin, such as phenol 
resin, a urea-resin, melamine resin, an epoxy resin, an alkyd resin, and an unsaturated polyester resin, is 
mentioned. These organic particles can be manufactured by various kinds of approaches, such as an 
emulsion-polymerization method, a suspension-polymerization method, an emulsification variational 
method, and the grinding method. In addition, an activity is sufficient as these organic particles only in 
one sort, and they can also use two or more sorts together. 

[0009] Furthermore, after each has become independent, it is not necessarily necessary to distribute the 
inorganic particle and the organic particle. For example, the polycondensation of the alkoxysilane may 
be carried out in the condition that an inorganic particle and an organic particle are intermingled, and 
you may be the gestalt of an organic particle with which the polysiloxane etc. was combined with the 
front face at least, and inorganic particles, such as a silica and Seria, were further combined by 
electrostatic force etc. In addition, direct coupling of the polysiloxane to generate may be carried out to 
the anion radical which an organic particle has, and it may be indirectly combined through the silane 
coupling agent etc. 
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[0010] That it is 0.01-3 micrometers cannot make mean particle diameter (second [ an average of] 
particle size) of an inorganic particle a drainage system dispersing element with a fully large polish rate 
to it being desirable and this mean particle diameter being less than 0.01 micrometers. It is not easy for 
an inorganic particle to sediment, to become easy to dissociate and to consider as a stable drainage 
system dispersing element on the other hand, when mean particle diameter exceeds 3 micrometers. As 
for especially this mean particle diameter, it is desirable that they are 0.02-1.0 micrometers and further 
0.03-0.7 micrometers. If it is the inorganic particle which has the mean particle diameter of this range, it 
is large, and sedimentation of a particle and separation are also suppressed, and a polish rate can 
consider as a stable chemical machinery polish water-system dispersing element. In addition, this mean 
particle diameter can be measured with a dynamic-light-scattering measurement machine, a laser 
dispersion diffraction mold measurement machine, etc., and can also be measured by observation by the 
transmission electron microscope. Moreover, it can dry, the specific surface area of the fine-particles- 
ized inorganic particle can be measured, and it can also compute based on it. 
[001 1] As for the mean particle diameter of an organic particle, it is desirable that it is 0.01-3 
micrometers. If this mean particle diameter is less than 0.01 micrometers, the ratio to the rate which 
grinds the silicon nitride film of the rate which grinds the silicon oxide film may be small, and 
selectivity may not fully improve. It is not easy for an organic particle to sediment, to be easy to 
dissociate and to consider as a stable drainage system dispersing element on the other hand, when mean 
particle diameter exceeds 3 micrometers. As for especially this mean particle diameter, it is desirable- 
that they are 0.02-1.0 micrometers and further 0.04-0.7 micrometers. If it is the organic particle which 
has the mean particle diameter of this range, it excels in a flattening property, and since a hard 
sedimentation layer is not made even if a particle sediments, it excels in redispersible, and can consider 
as a stable chemical machinery, polish water-system dispersing element. In addition, this mean particle 
diameter can be measured like the case of an inorganic particle. 

[0012] Although the content of the inorganic particle in a drainage system dispersing element is based 
also on the class of inorganic particle, when a drainage system dispersing element is made into the 100 
mass sections (it is hereafter written as the "section".), in the case of a silica, it is desirable to be able to 
consider as the two to 20 section and to consider as the four to 15 section and the further six to 12 
section especially. When a polish rate does not fully improve that the content of a silica is the less than 2 
sections but it exceeds the 20 sections, since the stability of a drainage system dispersing element tends 
to fall and it becomes cost high, it is not desirable. Moreover, in the case of Seria, when a drainage 
system dispersing element is made into the 100 sections, it is desirable to be able to consider as the 0.02 
to 5 section and to consider as the 0.05 to 2 section and the further 0.1 to 1 section especially. When the 
content of Seria exceeds a upper limit under a lower limit, since the same problem as a silica is 
produced, it is not desirable. 

[0013] As a nitrogen atom content surfactant used in this invention For example, chlorination lauryl 
trimethylammonium, chlorination cetyl trimethylammonium, Stearyl chloride trimethylammonium, 
chlorination distearyldimethylbenzylammonium, The chlorination dialkyl dimethylannmonium 
containing the alkyl group of carbon numbers 12-18, Cationic surfactants, such as alkyl imidazoline and 
a benzalkonium chloride solution; Lauryldimethyl betaine aminoacetate, A stearyl dimethylamino 
acetic-acid betaine, lauryl dimethylamine oxide, 2-alkyl-N-carboxymethyl-N-hydroxyethyl 
imidazolinium betaine, A lauric-acid amide propyl betaine, a coconut acid-amide propyl betaine, 
Amphoteric surface active agents, such as lauryl hydroxy sulfobetaine; the nonionic surfactant of alkyl 
alkanol amide molds, such as polyoxyethylene alkylamine, palm-kernel-oil fatty-acid diethanolamide, 
and lauric-acid diethanolamide, etc. can be illustrated. A cationic surfactant and a nonionic surface 
active agent are desirable, and chlorination lauryl trimethylammonium, polyoxyethylene alkylamine, 
and especially lauric-acid diethanolamide are [ among these ] desirable. 

[0014] Although the content of the nitrogen atom content surfactant in a drainage system dispersing 
element is based also on a class, it is desirable to be able to consider as the 0.0001 to 1 section, when it 
considers as the water dispersing element 100 section, and to consider as the 0.001 to 0.1 section still 
more preferably. If the content of a nitrogen atom content surfactant cannot attain the target flattening in 
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the less than 0.0001 sections but a content exceeds the one section, since a polish rate may fall 
remarkably, it is not desirable. 

[0015] As a medium of a drainage system dispersing element, although the mixed medium which uses 
water and water, and water, such as a methanol, as a principal component can be used, it is desirable to 
use only water. 

[0016] Various additives can be blended with the drainage system dispersing element of this invention, 
and the engine performance can be raised further. By making an acid contain, a drainage system 
dispersing element can be stabilized and selectivity may be raised. Especially this acid is not limited but 
can use both an organic acid and an inorganic acid. As an organic acid, Para toluenesulfonic acid, 
dodecylbenzenesulfonic acid, an isoprene sulfonic acid, a gluconic acid, a lactic acid, a citric acid, a 
tartaric acid, a malic acid, a glycolic acid, a malonic acid, a formic acid, oxalic acid, a succinic acid, a 
fumaric acid, a maleic acid, a phthalic acid, etc. are mentioned. Moreover, as an inorganic acid, a nitric 
acid, a hydrochloric acid, a sulfuric acid, etc. are mentioned. These organic acids and an inorganic acid 
may use only one sort respectively, can also use two or more sorts together, and can also use an organic 
acid and an inorganic acid together. When a drainage system dispersing element is made into the 100 
sections, 0.05-1 section content of these acids can be carried out especially the 0.02 to 2 section. 
[0017] The dispersibility of a particle, a polish rate, etc. can be raised more by making a drainage system 
dispersing element contain a base further, and adjusting pH. Especially this base is not limited but can 
use both an organic base and an inorganic base. As an organic base, nitrogen content organic 
compounds, such as ethylenediamine and ethanolamine, etc. are mentioned. Furthermore, as an 
inorganic base, ammonia, a potassium hydroxide, a sodium hydroxide, a lithium hydroxide, etc. are 
mentioned, and these salts may use only one sort and can also use two or more sorts together. The 
content of a base is important when adjusting pH, but when a drainage system dispersing element is 
made into the 100 sections, 0.02-0.5 section content can be carried out especially the 0.01 to 1 section. 
[0018] Desirable pH changes with inorganic particles, and it is desirable that it is pH 5-12 in the case of 
10-12, and Seria, and pH is desirable in the case of a silica, in order for whenever [ polish rate and 
flattening / both ] to improve, if it is this pH range. 

[0019] A drainage system dispersing element can also be made to contain polyvalent metal ion, such as 
oxidizing agents, such as a hydrogen peroxide, persulfate, and a heteropolyacid, or aluminum, titanium, 
vanadium, chromium, and iron, etc. as other additives. Furthermore, viscosity controlling agents, such as 
dispersants, such as polyacrylic acid of surfactants, such as the dodecylbenzenesulfonic acid potassium 
and a dodecyl ammonium sulfate, and the amount of macromolecules, and polyacrylamide, etc. can also 
be made to contain. 

[0020] by make various kinds of above-mentioned additives combine and contain an inorganic particle , 
and if needed [ a nitrogen atom content surfactant and if needed ] as mentioned above , the chemical 
machinery polish water system dispersing element of this invention can be use in the STI process in 
manufacture of a semiconductor device , and generating can make it the abrasive material which be 
excellent in a flattening engine performance with few [ there be little superfluous polish ( dishing ) of an 
insulator film and ] scratches ( blemish of the insulator material list side after polish ) . 
[0021] When carrying out chemical machinery polish of the polished surface-ed using the chemical 
machinery polish water-system dispersing element of this invention commercial chemical machinery 
polish equipment (Ebara Make and a type "EPO-1 12 M — ) Lap master SFT company make, such as 
"EPO-222", a type "LGP-510", Applied material company make, such as "LGP-552", "name-of-article 
Mirra" ram research company make, a name of article "Teres", Speed It can grind using the product 
made from Fam-IPEC, a type "AVANTI 472", etc. Although the object can respond and polish 
conditions can adopt proper conditions, they can be made into the following conditions, for example, 
drainage system dispersing element amount-of-supply; - a part for 100 - 300mL/- polish load; - 200 - 
600 g/cm2 rotating speed; ~ 50 - lOOrpm head rotational frequency; - 50 - lOOrpm [0022] When the 
chemical machinery polish water-system dispersing element of this invention contains a silica as an 
inorganic particle, the dishing T when carrying out the exaggerated polish of the ground body whose 
initial level difference TO when only thickness t makes an insulator ingredient deposit on the silicon 
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substrate which formed the slot with a width of face [ like drawing 1 ] of 250 micrometers in the STI 
process is 400nm or more, for example, 900nm, 15% to the condition of drawing 2 is 90nm or less. 
Here, "exaggerated 15% polish" means continuing excessive time amount polish only 15% to the polish 
time amount of JASUTO which **(ed) deposition thickness t of an insulator ingredient at the polish 
rate. 

[0023] Moreover, the dishing T when the same conditions as the above estimate the chemical machinery 
polish water-system dispersing element of this invention which contains Seria as an inorganic particle is 
80nm or less, and can also be set to 70nm or less and 60nm or less by adjusting the amount of the 
nitrogen atom content surfactant used further. In addition, when the same conditions as the above 
estimate using the chemical machinery polish water-system dispersing element known conventionally, 
the value of Dishing T is about 100-200nm. 

[0024] The chemical machinery polish water-system dispersing element of this invention has that a 
scratch occurs [ little ] in the insulator material-list side after polish, for example, generating of the 
scratch with a length between couplings of 1 micrometers or more when grinding the thermal oxidation 
film wafer which is 8 inches for 2 minutes can make it five or less per wafer, and can also make it three 
or less pieces and zero piece by adjusting the amount of the nitrogen atom content surfactant used 
further. 
[0025] 

[Embodiment of the Invention] Below, an example explains this invention in more detail. 
[0026] Chlorination lauryl trimethylammonium was blended with the water dispersing element blended 
so that it might become 10 mass % about the preparation fumed ** silica (the product made from 
Japanese Aerosil, a trade name "#90 Aerosil", first [ an average of] particle size of 20nm, second [ an 
average of] particle size of 220nm) of the drainage system dispersing element example 1** drainage 
system dispersing element which contains a silica as an inorganic particle and might become the content 
of 0.2 mass % about KOH 0.001% of the weight as a nitrogen atom content surface active agent, and the 
drainage system dispersing element was prepared. pH at this time was 10.4. 

[0027] ** with [ with the assessment TEOS film of dishing ] a pattern - wafer SKW-7 (a trade name, 
the product made from SKW, line width of face of 250 micrometers, the laminating thickness of 
2000nm of an insulator ingredient, initial level difference of 900nm) was ground on the following 
conditions. 

Chemical machinery polish equipment; EPOl 12 (Ebara Make) 
Scouring pad; IC 1 000/SUBA400 (Rodel Nitta CO. make) 

drainage system dispersing element amount-of-supply; - a part for 200mL/- polish load; ~ 400 g/cm2 
rotating speed; ~ 70rpm head engine-speed; - 70rpm polish time amount; - 15% over (the laminating 
thickness / polish rate of an insulator ingredient) (xl.15) 

[0028] Dishing after polish was measured using the detailed configuration measuring device (the 
product made from KLA-Tencor, format "P-10"). As a result, dishing was 60nm and was very good. In 
addition, the valuation basis of the value of dishing is as follows. 

70nm or less of; 90nm [ of lOOnm or more; defects ] or less fitness; it is fitness [0029] very much. ** 
After setting polish time amount as for 2 minutes and also grinding the assessment thermal oxidation 
film wafer of 8 inches of a scratch (make made from AMT) on the same conditions as **, it measured 
with pattern-less wafer surface dust-particle-inspection equipment (KEERUE ten call company make, 
type "the surfboard scan 6420"). Consequently, the scratch was not detected at all. 
[0030] The above-mentioned assessment result showed that this drainage system dispersing element was 
a drainage system dispersing element which has the engine performance very good as a drainage system 
dispersing element used for a STI process. 

[0031] The class of one to examples 2-7 and example of comparison 4 silica, the class of nitrogen atom 
content surface active agent, and the class of other additives were carried out as shown in a table 1, and 
assessment of dishing and a scratch was carried out like the example 1 . A result is shown in a table 1 . In 
addition, colloidal silica is J.of. Colloid and Interface Science After carrying out condensation of the 
tetra-ethoxy silane to the bottom of ammonia catalyst existence through ethanol and water as indicated 
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by 25 and 62-69 (1968), what carried out the solvent permutation was used for water. Here, two kinds of 
colloidal silica, the first [ an average of] particle size of 15nm (second [ an average of] particle size of 
39nm) and the first [ an average of] particle size of 35nm (second [ an average of] particle size of 
67nm), was prepared by adjusting the presentation ratio of ethanol and water. . Moreover, in a table 1, 
"DBS-K" added as an additive expresses the dodecylbenzenesulfonic acid potassium, and "PAA-K" 
expresses polyacrylic acid potassium salt (molecular weight; 6000). 
[0032] 
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[0033] According to the table 1, in the examples 1-7, while the polish rate is as enough as the above by 
120nmY, it is 70nm or less, a scratch is not detected at all, either, but dishing understands that these 
drainage system dispersing elements are very superior as a drainage system dispersing element in a STI 
process. On the other hand, in the examples 1 and 4 of a comparison, the value of dishing is as large as 
115 and 122, and such a drainage system dispersing element cannot be used as a drainage system 
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dispersing element in a STI process. Moreover, in the examples 2 and 3 of a comparison, a polish rate is 
small and it turns out that these drainage system dispersing elements are those with which practical use 
cannot be presented. 

[0034] After using as the raw material preparation bastnaesite of drainage system dispersing element 
example 8** Seria which contains Seria as an inorganic particle and dissolving this in a nitric acid, the 
carbonate of the cerium which repeated recrystallization 3 times as a carbonate and was high-grade-ized 
was obtained. This was calcinated at 900 degrees C for 5 hours, and Seria was obtained. This Seria was 
distributed so that it might become ion exchange water with the content of 0.3 mass % under existence 
of a nitric acid, pH was adjusted to 6, and the water dispersing element containing Seria with a mean 
particle diameter (diameter of an aggregated particle) of 0.24 micrometers was obtained. Subsequently, 
polyoxy SHICHIREN alkylamine was added by the concentration used as 0.03 % of the weight, and the 
drainage system dispersing element containing Seria was prepared. 

[0035] ** The drainage system dispersing element prepared by the assessment above of dishing was 
used, and dishing was evaluated like the example 1 . As a result, dishing was very as good as 60nm. 
[0036] ** The drainage system dispersing element prepared by the assessment above of a scratch was 
used, and the scratch was evaluated like the example 1 . Consequently, the scratch was not detected. 
[0037] The above-mentioned assessment result showed that this drainage system dispersing element was 
a drainage system dispersing element which has the engine performance very good as a drainage system 
dispersing element used for a STI process. 

[0038] The class of examples 9-16 and the example 5 of a comparison - 10 nitrogen atom content 
surfactant, the class of additive of an addition and others, and the addition were carried out as shown in a 
table 2, and also assessment of dishing and a scratch was carried out like the example 8. A result is 
shown in a table 2. In addition, DBS-K of the additive of others in a table 2 and PAA-K are the same as 
a table 1, and "IPS-K" expresses polyisoprene sulfonic-acid potassium salt (molecular weight; 8000). 
;0039] 

A table 2] ____ 
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[0040] According to the table 2, in the examples 8-14, while a polish rate is fully as large as the above 
by 140nm/ 5 dishing is 70nm or less, and a scratch is not observed, either but it understands that these 
drainage system dispersing elements are very superior as a drainage system dispersing element in a STI 
process. On the other hand, in the examples 5-8 of a comparison, dishing is as large as lOOnm or more, 
and there are also many scratches, and it understands it are [ these drainage system dispersing elements ] 
difficult to use it as an object for STI. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the condition before polish of the ground object in 
chemical machinery polish of a STI process. 

[Drawing 2] It is the mimetic diagram showing the condition after polish of the ground object in 
chemical machinery polish of a STI process. 
[Description of Notations] 

1 Silicon Substrate 

2 Insulator Ingredient 

t Initial deposition thickness of an insulator ingredient 
TO Initial level difference 
T Dishing 
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